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INTRODUCTION

18
For the past few decades, antibacterial agents have been frequently used as human and The trend of increasing antibiotic use warrants close monitoring to ensure that antibiotics being 
61
Escherichia coli is a commensal member of the gastrointestinal tract microflora of 62 humans and other warm-blooded animals, and it is a good microbiological indicator for 63 6 surveillance studies of antimicrobial resistance (Alhaj et al. 2007 
METHODS
81
Sample collection.
82
The research area was the Gombak River near Kuala Lumpur, Malaysia. This was 83 selected as the sampling location because it receives treated and untreated wastewater released 84 from nearby hospitals and medical service centers (3°10'13.2"N 101°41'41.6"E). Water samples were collected by using a stainless-steel bucket which was precleaned by rinsing (in sequence) 86 with 70% ethanol, distilled water, and water from the specific location. Samples were stored in 87 1-L sterile polyethylene bottles and kept cold during transportation to the laboratory. Then, the 1-
88
L water samples were vacuum-filtered within 24 h of collection through a 47-mm glass 89 microfiber filter (GC/C; Whatman) to remove particulate matter. Filtered samples were 90 subsequently stored in the dark at 4°C until further use.
91
Isolation and selection of E. coli from river water 92 Water samples (100 ml) were vacuum-filtered through cellulose nitrate membrane filters 93 with a 0.2-µm pore size (Whatman). After filtration, the membrane filters were then sterilely 94 placed into 50-mL Falcon tubes using sterile forceps and washed with 1 ml of 0.7% NaCl to 95 collect the recovered microorganisms. These were then subjected to a ten-fold serial dilution The following criteria used for the identification of colonies on CCA are as follows: dark-101 blue to violet-colored colonies were considered to be E. coli, whereas both salmon-colored 102 colonies and colorless colonies were considered to be Enterobacteriaceae, but were classified as 103 coliforms and non-coliforms, respectively. After overnight incubation, only the dark-blue to 104 violet-colored colonies were counted as being presumed to be E. coli. The resulting colonies 105 were repeatedly subcultured onto CCA media as an initial confirmation step, and to obtain pure 106 cultures of the colonies. The presumed E. coli isolates were subjected to additional confirmation 107 by coating the dark-blue colonies on CCA with a drop of Kovacs' indole reagent, which turns E. antibiotics was based on those most commonly prescribed in both public and private hospitals in 131 Malaysia.
132
Prior to the antibiotic testing, fresh cultures of the pure E. coli isolates were obtained, and
133
Mueller-Hinton Agar (MHA) containing the selected antibiotics were prepared in advance. In 134 order to prepare the MHA media containing antibiotics, antibiotic stock solutions were first 135 prepared and diluted using the appropriate solvents and diluents. After autoclaving the MHA 136 media, the media was cooled to approximately 55°C using a water bath before proceeding with 137 the addition of the antibiotic solution. After the preparation of the MHA media, the fresh isolates 138 were inoculated onto numbered agar plates using sterile toothpicks and incubated overnight at 139 37°C in the dark. The growth and appearance of colonies were observed after 24 h to determine 140 the resistance and susceptibility profiles.
141
The Kirby-Bauer disk diffusion method was used as described in the literature (Ali et al., 
154
The multiple antibiotic resistance (MAR) index was determined for each isolate by 155 dividing the number of antibiotics to which the organism was resistant by the total number of 156 antibiotics tested (Hinton et al. 1985) . This index gives a general indication of the probable 157 source(s) of an organism. antibiotic discs were sterilely placed on the surface of the inoculated agar plates using sterile 171 forceps with proper spacing, and the agar plates were then incubated for 24 h at 37°C in the dark.
172
The appearance of an inhibition zone surrounding the disc after 24 h of incubation was The overnight liquid culture of the six isolates was prepared by cultivating the isolates in resistant to five and six antibacterial agents; 13.95% (n = 18) and 13.18% (n = 17) were resistant 240 to seven and eight antibacterial agents, respectively; followed by 10.08% (n = 13) to nine, 10.08% (n = 13) to four antibacterial agents, and 7.75% (n = 10) to three antibacterial agents. It 242 is worth noting that 4.65% (n = 6) of the isolates exhibited resistance to ten antibacterial agents 243 tested. Sensitivity to all the drugs tested was found in 0.78% (n = 1) of the isolates. is potentially a risk to public health, either through consumption or contact with the water. 
295
The current study showed that the highest resistance rate was toward TM-SMZ of the In fact, the use of CMP is currently banned in food production.
331
However, a moderately high resistance was observed against this antibiotic, suggesting that 
336
In this study, slightly lower resistance rates were observed for CIP (57.4%) compared 337 with first-generation quinolones, such as NAL (71.3%). In a separate study on the prevalence of 338 antibiotic resistance among E. coli (Alhaj et al. 2007 ), low resistance levels toward CIP, with the 339 exception of NAL, were detected, which is consistent with the findings in this study. However, 340 the resistance to quinolones was found to be higher, particularly for CIP, which was two-fold 341 higher than the previous study (CIP 24.3%). The increase in resistance to quinolones could be 342 attributed to the increase in use of these antibiotics.
343
Data submitted on antibiotic usage in hospitals, including private hospitals, indicates low in the MDR patterns may be attributed to the sources of these isolates, which are exposed to 361 different doses, exposure frequencies, and/or types of antibiotics (Wang et al. 2013 ).
362
The present study outlined the phenotypic MDR patterns of the isolates after testing with which is definitely of great concern. 
Footnote; + denotes presence, -denotes absence
